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RcCEIVED 

QPiTRAL FAX CENTER 
AMENDMENTS FEB 0 9 2005 

In the Claims 

The following is a marked-up version of the claims with the language that is underlined 
(" — ") being added and the language that contains strikethrough (" — ") being deleted: 



I . (Currenay Amended) A Carrier Network for providing communication between 
multiple users and a Service Provider, comprising: 

(a) computer network equipment defining an Inteimediate Network and a shared 
communications medium, said Intermediate Network and said shared communications medium 
extending between the users and the Service Provider for conveying data therebetween, said 
shared communications medium joining the users with said Intermediate Network such that data 
of each user is conveyed over said shared communications medium to and from the Intermediate 
Network whereby the users compete for network access; and 

(b) software for managing network access of the users across said shared communications 
medium, said software including computer-executable instructions that performs the steps of: 

(i) monitoring the network access usage by each user for a time interval; and 
(li) based on the monitored network access usage, setting a network access 
allowance for each user representing a level of network access made available for utilization by 
the user during a fimire time interval, but not necessarily representing the level of network access 
that will be utilized by such user during the fiiture time intorval. interval: and 

fiii) prioritizing users based on u ser data throughput during a time interval, with a 
ager with lesser data throughput rate receiving prinritv av^,- a user with a preater data thmn phpi.t 
rate. 
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2. (Original) The Carrier Network of claim I , wherein said network equipment further 
defines a Cable Network and said shared communications medium comprises a coaxial cable of 
said Cable Network. 

3. (Original) The Carrier Network of claim 2, wherein said software comprises software 
modules distributed within computer readable media of said network equipment. 

4. (Original) The Carrier Network of claim 2, wherein said software comprises software 
modules stored in a computer readable medium of a hardware component. 

5. (Original) The Carrier Network of claim 4, wherein said hardware component is 
physically located with said network equipment. 

6. (Original) The Carrier Network of claim 5. wherein said Carrier Network comprises a 
Data-Over-Cable (DOC) Network and said hardware component is located within a regional data 
center of said DOC Network. 

7. (Original) The Carrier Network of claim 5, wherein said Carrier Network comprises a 
Data-Over-Cable (DOC) Network and said hardware component is located within a headend of 
said DOC Network. 
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8. (Original) The Carrier Network of claim 4, wherein said hardware component is 
physically located remotely from said network equipment. 

9. (Original) The Carrier Network of claim 8, wherein said hardware component is directly 
connected with said network equipment for communication therebetween. 

1 0. (Original) The Carrier Network of claim 8, wherein said hardware component is 
indirectly connected with said network equipment through the Internet for communication 
therebetween. 

1 1 . (Original) The Carrier Network of claim 2, wherein said software modules include: (i) a 
first software component that manages a database for storage and retrieval of data; (ii) a second 
software component that collects data representative of network access usage from said network 
equipment, and that sends data representative of network access usage to said first component for 
storage thereof; and (iii) a third component that retrieves data representative of network access 
usage stored in said first component and sets, based at least partially thereon, network access 
allowances for the users for the fame time interval. 

1 2. (Original) The Carrier Network of claim 1 1, further includes a fourth component having a 
graphical user interface for sending data to said first component for storage and for retrieval of 
data stored by said first component. 
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1 3. (Original) The Carrier Network of claim 1 , wherein network access comprises bandwidth 
across the shared communications medium for consumption by each user in conveying data of 
the user. 



1 4 (Original) The Carrier Network of claim 1 3, wherein the step of monitoring comprises 
monitoring bandwidth that is consumed by each user in an upstream direction across said shared 
conmiunications medium in time intervals of one minute to fifteen minutes. 

1 5. (Original) Tlie Carrier Network of claim 1 3, wherein the step of monitoring comprises 
momtoring bandwidth that is consumed by each user in the downstream direction across said 
shared communications medium in time intervals of fifteen minutes to sixty minutes. 

1 6. (Original) The Carrier Network of claim I , wherein the time interval for which network 
access usage is monitored and the fiiture time interval are equal in length. 

1 7. (Original) The Carrier Network of claim 1 , wherein the time interval for which network 
access usage is monitored and the firture time interval each is approximately one minute to sixty 
minutes in length. 



1 8. (Original) The Carrier Network of claim 1 . wherein the step of monitoring network 
access usage includes collecting data representative of the number of logical data units 
transmitted from and to each user during a time interval. 
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19. (Original) The Catrier Network of claim 1. wherein the step of monitoring network 
access usage includes collecting data representative of the number of bytes and data packets 
transmitted from and to each user during a time interval. 

20. (Original) The Carrier Network of claim I, wherein the step of monitoring network 
access usage includes collecting data representative of the number of logical data units of the 
user that are dropped during a time interval. 



21. (Original) The Carrier Network of claim 1, wherein the step of monitoring network 
access usage includes collecting data representative of the number of bytes and data packets, of 
the user that are dropped diu'ing a time interval. 



22. (Original) The Carrier Network of claim 1 , wherein the step of monitoring network 
access usage includes collecting data representative of the number of logical data units of the 
user that are requested to be transmitted in an upstream direction across said shared 
conununications medium during a time interval. 



23. (Original) The Carrier Network of claim 1 , wherein said step of setting a network access 
allowance for each user comprises allocating network access equally to the user^ and setting the 
network access allowance for each user equal to that user's allocated network access. 



24. (Canceled) 
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25. (Currently Amended) The Carrier Network ofek^mMj claim 1. wherein the prioritizing 
is based on fairness considerations. 

26. (Canceled) 

27. (Canceled) 

28. (Original) The Carrier Network of claim 25, wherein the users are prioritized based on 
network access usage for a particular time of day. with a user with lesser network access usage 
for the particular time of day receiving priority over a user with greater network access usage for 
the particular time of day. 

29. (Cuirently Amended) The Carrier Network of etew*^ slainLkwherein the users are 
prioritized based on both user throughput and data loss of the user during a time interval. 

30. (Original) The Carrier Networic of claim 25. wherein users are prioritized based on an 
established minimum quality of service (QoS) standard. 

3 1 . (Currently Amended) The Carrier Network of eie dm2A -, claim 1, w herein prioritizing is 
based on service level agreements (SLAs) of the users regarding the provision of network access. 
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32. (Original) The Carrier Network of claim 3] , wherein SLAs specify respective minimum 
levels of network access for users, and prioritizing includes comparing each user's monitored 
network access usage with the specified respective minimum levels of networic access, and 
awarding priority to a user when said respective monitored network access usage for such user 
falls below the user's specified respective minimum level of network access. 

33. (Original) The Canrier Network of claim 3 1 , wherein SLAs specify respective time-of-day 
(TOD) minimum levels of network access for users, and prioritizing includes comparing the 
monitored network access usages for such users during the specified respective TOD with the 
specified respective TOD minimum levels of network access, and awarding priority to a user 
when the monitored network access usage during the specified respective TOD for such user falls 
below the user's specified respective TOD minimum level of network access. 

34. (Original) The Camer Network of claim 31, wherein SLAs specify respective minimum 
levels of network access up to a maximum burstable levels with target probability for users, and 
prioritizing includes comparing the monitored network access usage both with the respective 
minimum levels of network access for such users and with the respective maximum burstable 
levels of network access for such users, and comparing the instances the respective maximum 
levels of network access were obtained for such users out of all instances the respective 
maximum levels of network access were requested for such users. 
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35. (Original) The Carrier Network of claim 31, wherein SLAs provide respective fees for 
network access usage, and prioritizing connprises sorting such users based on each user's 
respective fee in decreasing order, with a user with a higher fee receiving priority over a user 
with a lesser fee. 

36. (Original) The Carrier Network of claim 3 1 , wherein SLAs provide respective credits for 
levels of network access below respective guaranteed levels for users, and prioritizing comprises 
sortmg such users based on each user's respective credit in decreasing order, with a user with a 
higher credit receiving priority over a user with a lower credit. 

37. (Original) The Carrier Network of claim 3 1 . wherein SLAs speciiy respective minimum 
levels of network access for users, and allocating network access comprises allocating network 
access to such users equal to each user's specified respective minimum level of network access. 

38. (Original) The Carrier Network of claim 1 . wherein said software further includes 
computer-executable instructions that perform the step of forecasting network access usage by 
each user during the future time interval based on the monitoring of network access usage by 
each user. 

39. (Original) The Carrier Network of claim 38. wherein forecasting comprises predicting 
future network access usage of each user based upon monitored past network access usage 
patterns of each user. 
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40. (Original) The Carrier Network of claim 3S. wherein forecasting comprises applying 
adaptive-response-rate single exponential smoothing (iinction and a Holt-Winters' seasonal 
exponential smoothing function to the monitored network access usages of the users. 



an 



access 



41 . (Original) The Carrier Network of claim 38. wherein said step of setting a network 
allowance for each user comprises allocating network access to users proportional to each user's 
forecasted networic access usage. 



access 



42. (Original) The Camer Network of claim 38, wherein said step of setting a network 
allowance for each user comprises allocating network access, and wherein said software further 
includes computer-executable instructions that perform the step of prioritizing the users for 
allocating network access. 



43. (Original) The Carrier Network of claim 42. wherein prioritizing is based on each user's 
forecasted network access usage. 

44. (Original) The Carrier Network of claim 42, wherein said users are prioritized in 
increasing order of each user's forecasted network access usage, with a user with a lesser 
forecasted network access usage receiving priority over a user with a greater forecasted network 
access usage. 
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access 



45. (Original) The Carrier Network of claim 38, wherein said step of setting a network 
allowance for each user comprises allocating network access to the users equal to each user's 
forecasted network access usage, and then allocating any remaining network access equally to the 



users. 



46. (Original) The Carrier Network of claim 38. wherein said step of setting a network access 
allowance for each user comprises allocating network access to the users equal to each user's 
forecasted network access usage, and then allocating any remaining network access to the users 
proportionally based on each user's forecasted network access usage. 

47. (Currently Amended) A computer-readable medium having computer-executable 
instructions that manage network access across a shared communications medium between 
competing users of a Carrier Network, said instructions performing the steps oj": 

(a) monitoring the network access usage by each user for a time interval; end 

(b) setting a network access allowance for each user representing a level of network 
access made available for utilization by the user during a future time interval, but not necessarily 
representing the level of network access that will be utilized by such user during the future time 
tnt e rvok interval: and 

{£l prioritizing users based on user data throughp ut pu rine a time inti^rval. with a usier 
with lesser data throughput rate receivi ng p rio ri ty over a u^er with a H«t« thr»..f.i,p..> 
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48. (Currently Amended) The computer-readable medium of claim 47. wherein said step of 
setting a network access allowance for each user comprises allocating network access^-aeeess^ 
n od whoroin ooid oof^voro fiutU t i iu r ln dmn m mym u Uirnnitn Mc imuuaiun7 porforming tlio M o p 

prioritiging tho uoorj for ollooating noiwork ooc c j,jw 

49. (Currently Amended) The computer-readable medium of claim 18, £laim47^wherein the 
prioritizing is based on &imess considerations. 

50. (Canceled) 

51. (Canceled) 

52. (Currently Amended) The computer-readable medium of claim 1 8 , claim 47. whBmin the 
users are prioritized based on network access usage for a particular time of day, with a user with 
lesser network access usage for the particular time of day receiving priority over a user with 
greater network access usage for the particular time of day. 

53. (Currently Amended) The computer-readable medium of ekiu^ clainLlZ.wherein the 
users are prioritized based on both user throughput and data loss of the user during a lime 
interval. 

54. (Currently Amended) The computer-readable medium of claim 18 , clainL4L.wherein 
users are prioritized based on an established minimum quality of service (QoS) standard. 
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55. (Cuirently Amended) The computer-readable medium oi'eimmM', cMm47^wherein 
prioritizing is based on service level agreements (SLAs) of the users refiarding the provision of 
network access. 



56. (Original) The computer-readable medium of claim 55, wherein SLAs specify respective 
minimum levels of network access for users, and prioritizing includes comparing the monitored 
network access usages for the users with the specified respective minimum levels of network 
access, and awarding priority to a user when the respective monitored network access usage for 
such user falls below the user's specified respective minimum level of network access. 

57. (Original) The computer-readable medium of claim 55, wherein SLAs specify respective 
time-of-day (TOD) minimum levels of network access for users, and prioritizing includes 
comparing the monitored network access usages for such users during the specified respective 
TOD with the specified respective TOD minimum levels of network access, and awarding 
priority to a user when the monitored network access usage during the specified respective TOD 
for such user falls below the user's specified respective TOD minimum level of network access. 
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58. (Original) The computer-readable medium of claim 55, wherein SLAs specify respective 
minimum levels of network access up to a maximum burstable levels with target probability for 
users, and prioritizing includes comparing the monitored network access usage both with the 
respective minimum levels of network access for such users and with the respective maximum 
burstable levels of network access for such users, and comparing the instances the respective 
maximum levels of network access were obtained for such users out of all instances the 
respective maximum levels of network access were requested for such users. 

59. (Original) The computer-readable medium of claim 55, wherein SLAs provide a 
respective fee for networi; access usage, and prioritizing comprises sorting such users based on 
each user's respective fee in decreasing order, with a user with a higher fee receiving priority over 
a user with a lesser fee. 

60. (Original) The computer-readable medium of claim 55, wherein SLAs provide respective 
credits for levels of network access below respective guaranteed levels for users, and prioritizing 
comprises sorting such users based on each user's respective credit in decreasing order, with a 
user with a higher credit receiving priority over a user with a lower credit. 

6 1 . (Original) The computer-readable medium of claim 55. wherein SLAs specify respective 
minimum levels of network access for users, and allocating network access comprises allocating 
networic access to such users equal to each user's specified respective minimum level of network 
access. 
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62. (Original) The computer-readable medium of claim 55. further comprising computer- 
executable imimctions perfonning the step of forecasting network access usage by each user 
during the f\mire time interval based the monitoring of network access usage by each user. 

63. (Original) The computer^readable medium of claim 62, wherein forecasting comprises 
predicting future network access usage of each user based upon monitored past network access 
usage patterns of each user. 

64. (Original) The computer-readable medium of claim 62, wherein forecasting comprises 
applying an adaptive-response-rate single exponential smoothing function and a Holt-Winters' 
seasonal exponential smoothing function to the monitored network access usages of the usere. 

65. (Original) The computer-readable medium of claim 62, wherein allocating network 
access comprises allocating network access to users proportional to each user's forecasted 
network access usage. 

66. (Original) The computer-readable medium of claim 62, fimher comprising computer- 
executable instructions performing the step of prioritizing the users for allocating network access. 

67. (Original) The computer-readable medium of claim 66. wherein prioritizing is based on 
each user's forecasted network access usage. 
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68. (Original) The computer-readable medium of claim 66. wherein said users are prioritized 
in increasing order of each user's forecasted network acces. usage, with a user with a lesser 
forecasted network access usage r^eiving priority over a user with a greater forecasted network 
access usage. 

69. (Original) The computer-readable medium of claim 62, wherein allocating network 
access comprises allocating network access to the users equal to each user's forecasted network 
access usage, and then allocating any remaining networic access equally to the users. 

70. (Original) The computer-readable medium of claim 62, wherein allocating network 
access comprises allocating network access to the users equal to eac^h user's forecasted network 
access usage, and then allocating any remaining network access to the users proportionaUy based 
on each user's forecasted network access usage. 
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71 . (New) A CaiTier Network for providing communication between multiple users and a 
Service Provider, comprising: 

(a) computer network equipment defining an Fntermediate Network and a shared 
communications medium, said Intermediate Network and said shared communications medium 
extending between the users and the Service Provider for conveying data therebetween, said 
shared communications medium joining the users with said Intermediate Network such thai data 
of each user is conveyed over said shared communications medium to and from the Intemiediate 
Network whereby the users compete for network access; and 

(b) software for managing network access of the users across said shared communications 
medium, said software including computer-executable instructions that performs the steps of: 

(i) monitoring the network access usage by each user for a time interval; 

(ii) based on the monitored network access usage, setting a network access 
allowance for each user representing a level of network access made available for utilization by 
the user during a ftiture time interval, but not necessarily representing the level of network access 
that will be utilized by such user during the future time interval; and 

(iii) prioritizing users based on data loss for each user during a time interval, with 
a user with greater data loss rate having priority over a user with lesser data loss rate. 
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72. (New) A computer-readable medium having computer-executable imiructions that 
manage network access across a shared communications medium between competing users of a 
Carrier Network, said instructions performing the steps of: 

(a) monitoring the network access usage by each user for a time interval; 

(b) setting a network access allowance for each user representing a level of network 
access made available for utilization by the user during a future time interval, but not necessarily 
representing the level of network access that will be utilized by such user during the future time 
interval; and 

(c) prioritizing users based on data loss for each user during a time interval, with a user 
with greater data loss rate having priority over a user with lesser data loss rate. 
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